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against deterioration by 0xidation nd further, 
inhibit corrosion and ru,sing.` These salts and 
minera1 off lubricant compositions containing 
them are believed fo be novel and are considered 
5 parts of our invention. - :- 
Thisapplication is a ç0ntinuation-in-part of 
our prior copending, application Ser. No. 775,566 
filed September 22, 1947, now abàndoned.. In 
that application, we have describèd and claimed 
10 diesel fuel off compositions containing substan- 
tially neutral salts of 3-methyl-butyl, 2-ethyl- 
hexyl ortho phosphoric acid and both saturated 
and unsaturated primarY aliphatic amines hav- 
ing at least 10 carbon atoms. The purpose for 
15 which such additives were compounded in dièsel 
fuel oils was fo increase the power output and 
performance characteristics of diesel engines us- 
ing such fuels. The present application is di- 
rected fo salts of the acid Phosphate ester and 
20 unsaturated primary aliphatic amines only, and 
embraces such products per. se and as antiox- 
idants for mineral off lubricant compositions 
containing the same. 
As indicated above, the unsaturated prtmary 
25 aliphatic amines used in preparing the com- 
 pounds of the present invention include primary 
alkene, alkadiene or alkine amines. Illustrative 
of the alkene amines are allyl, methallyl, ethyl- 
isopropenyl, citronellyl (2,6-dimethyl octenyl) 
30 hexadecenyl, oleyl (9,10-octadecenyl) and eico- 
Senyl amines. Of the alkadiene amines, butadi- 
-enyl, heptadienyl, 2,6-dimethyl octadienyl (cit- 
ral), 3,7-dimethyl octadienyl (linaloyl) amines 
are illustrative. The alkine amines include pro- 
35 pinyl (propargyl), butinyl, and eicosinyl amines. 
While the short chain primary unsaturated ali- 
. phatic amines are useïul and advantageous, the 
long chain amines having af least 7 carbon atoms 
and as many as 20 carbon atoms in the chain are 
40 preferred. However, primary unsaturated ali- 
phatic amines having more than 20 carbon atoms 
in the chain may also be employed. Oleyl amine 
gives excellent results. 
The acid phosphate ester referredto herein- 
45 above is a diester of ortho phosphoric acid hav- 
ing the foll0wing formula: 
CH 0 C2tI 
C H,----C Hr--O ----C Hr----C B', 
50 H OH H 
The compound is known .as 3-mehylbutyl, 2- 
ethyl-hexyl phosphoric acid, or 3-methyl-buyl, 
2-ethyl-hexyl ortho Phosphaté, rand may be con- 

This invention relates fo antioxidants for min- 
eral off lubricants and compositions containing 
the saine, and more particularly, if relates fo ad- 
dition agents for mineral oil lubricants which in- 
hibit the oxidative deterioration of said lubri- 
cants. 
In the lubrication of interna1 combustion en- 
gines of all types, particularly when severe op- 
erating conditions are encountered, ordinary min- 
eral lubricating oils often prove unsatisfactory in 
service because of the oxidative deterioration of 
the off, with the attendant deposition on the en- 
gine surfaces of varnish, gum or sludge. Further- 
more, many lubricating off compositions which 
may be highly satiifactory for the lubrication of 
other mechanisms have been round wholly un- 
suitable for use as turbine ofls. 
The formation of varnishes, gums and sludges 
on engine surfaces is due af least in part fo oxi- 
dation effects on mineral lubricating olls. In 
turbine ofls the problem of oxidation is further 
aggravated, because in normal use turbine oils 
rapidly become contaminated with water. This 
also tends to intensify the corrosion and rusting 
problems encountered in turbine systems. 
Accordingly, it is an object of this invention 
fo provide addition agents for mineral off lubri- 
cants which will inhibit the oxidative deteriora- 
tion of such lubricants. 
Itis a further object of this invention to pro- 
vide improved minerai off lubricant compositions 
which are remarkably stable against oxidation 
under service conditions. 
A still further obect of this invention ts to 
provide addition agents for mineral off !ubrlcants 
which inhibit rusting and corrosion of metal parts 
in addition to inhibiting the oxidative detertora- 
tion of lubricants with which they are incorpo- 
rated. 
These and other objects are accomplished by 
the present invention wherein, as an addition 
agent for mineral off lubricants, there is provided 
a substantially neutral unsaturated primary ali- 
phatic amine addition salt of 3-methyl-butyL 
2-ethyl-hexyl ortho phosphoric acid, said salt 
having the formula: 
C 2H5 0 C H 
C«H--C--CHr-O--P--O--CHr-C H--C--CH 
NHR 
wherein 1 is an alkenyl, alkadienyl or alkinyl 

.radical. The above salts, when added fo mineral, veniently prepared by the procedure disclosed in 
off lubricants, confer a remarkable: stability 55 Smih and Cantrell.Patent 2,441,295. 
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In preparing out new compounds, the amine 
and acid are employed in equimolecular propor- 
tions. The reaction between the amine and the 
acid phosphate ester proceeds exothermically 
and the temperature may advantageously be 
controlled by cooliñg as desired, although the 
temperature may be somewhat elevated in the 
lateï stages to complete the reaction. Thus, it 
is genera.lly desirable to keep the temperature 
below 180 ° F. in order fo avoid splitting out 
ter from the addition salt obtained, but after the 
reaction has subsided itis permissible o raise the 
temperature to about 220 ° F. for a short period of 
rime, say one-half hour, fo complexe the reaction. 
When the additive is tobe employed for ifs 
tioxidant ellects alone, the pE of the additive is 
hot criticaL However, if rust and corrosion in- 
hibiting ellects are also desired, if is necessary 
that the additive have a pli between 6.5 and 7.5. 
Any substantial departure from this range on 
either the alkaline or acid side gives less desira- 
ble results. Thus in preparing the additives of 
ouï invention, where the final product has a 
falling without the range &5-75, the pli may be 
adjusted by adding the required small addition- 
al proportions of the amines (if on the acld side) 
or the 3-methyl-butyl, 2-ethyl-hexyl ortho phos- 
phoric acid (if on the alkaline side). 
The following examples illustrate the prepa- 
.ration oï out antioxidants. 
Example I 
One mol of commercial oleylumine was intro- 
duced into a reaction kettle equipped with means 
for heating, cooling and agitation. Thon one 
mol of 3-methyl-butyl, 2-ethyl-hexyI ortho phos- 
phoric acid was gradually added to the kettle, at 
such a rate and under such cooling conditions 
that the reaction temperature was hot permitted 
to exceed about 180 ° F., the reaction being quite 
vigorous and exothermic. After all of the phos- 
l»horic acid ester had been added the mixture 
was warmed to about 220 ° F. for a period of 30 

be blended with various types of lubricants. The 
preparation of such a concentrate is illustrated 
by the ïollowing example: 
Example II 
5 About ô44 pennds of light mineral off having 
a viscosity of 50 seconds SUV at 100 ° F. were 
blended with 263 pounds oî o!eylamine in a 
action vessel simflar to that used in Example I. 
Thon 194 pouds oï 3-methyl-butyl, 2-ethyl- 
10 
hexyl ortho phosphoric acid were added to the 
mixture over a period oî 2 hours, during which 
rime the temperature was net permitted fo ex- 
ceed 180 ° F. The temperature was thon elevated 
to 220 ° F. for a period of 30 minutes fo complote 
15 
the reaction. The concentrate so prepared had 
the following properties: 
Gravity: °/LPI ........................... 10,2 
Viscosity, SIYV 210 ° F ..................... 71 
20 pll ..................................... 7.3 
As a class the unsa.turated amine salts of out 
invention are relatively non-volatile even af ele- 
vated temperatures and are therefore particu- 
]arly suited for use as mineral off lubricant ad- 
25 ditives. The sdlts of out invention are readfly 
solub!e in aH types of mineral oi]s, and are quite 
miscible with other hydrocarbons. As stated 
above, when incorporated in minerl oils of the 
.30 ype and viscosity used ïor lubricating purposes, 
our salts impart ma%ked antoxidant qualities, 
thereto. For such purpose, relatively small 
amounts, from 0.05 fo 5.0 per cent by weight, are 
sufficient, although larger amounts as high as 
15.0 per cent by weight may also be employed. 
35 
ïn addition our new salks are potent rust in- 
hibitors. 
The foilowing example, which compares an 
uninhibited lubricating base off with the same off 
40 containing 0.2 per cent and 0.5 per cent by weight 
oï the additive prepared in accordance with Ex- 
ample I, fllustrates the remarkable antioxidant 
effects produced by out additive. 

Example iii 

Gravity: o API ......................... 
Viscosity, SUV: 
I00 ° F .............................. 
210 .................................. 
Flash, OC: ° F .......................... 
Fire OC:  F ........................... 
Color, NPA ............................ 
Corrosion TestASTIV[ D 065-44 
Svntbetic Sea Water, 140 ° ., Steel 
-Ròd: ADpearánc 
Oxidition Test--ASTIVf D 94317 T: 
203 ° F. 3 L., Oxygenfr.: 
Time Odized: Hr .................. 
Neutralization No 

Lubricating 
Uninhibited Oil Coutain- 
Lubricating iug 0.2% 
Off 
Inhibitor 
28.4 28.3 
1,008 1, 07i 
39.0 39.0 
345 345 
390 390 
1.75 1.75 
rust bright 

550 
2.0 

minutes to complote the reaction. The product 
so formed was a viscous liquid having a ptt of 
7.2. it was soluble in hydrocarbons and decom- 
posed on boiling. 
Advantageously, out antioxidants may be pre- 
pared in situ in a mineral off, sînce the amines 
and the phosphate ester from which they are 
preared are also Soluble in mineral ofls. In 
such an embodiment, the amine.is flrst dissolved 
in the mineral off, following which the acid phos- 
phae ester is added, in accordance wih the pro- 
cedure outlined in Examlle L The products so 
formed are concentrated off solutions of the neu- 
tral reaction product whlch advantageously may 

180 
2.0 

Lubricating 
Off Contain- 
ing 0.5% 
Inhibitor 

28.3 
1, 073 
39. I 
345 
390 
1.75 

bright 
175 
.0 

The oxidati0n test referred to in Example III 
is a standard test which measures the stabflity 
oï oils to oxidation. 
65 Briefly, the test ccmlrises subjecting the off 
sample fo oxygen af a emperature of 95 ° C. 
(203 ° F.) in the presence of water and an iron- 
copper catalyst, and determining the rime re- 
quired te bui!d up a neutralization number of 2. 
70 The flow of oxygen through the off is rnaintuined 
at the rate oï 3 liters per bout. 
The high antioxidant potency of the unsatu- 
rated aliphatic primaiy amine salts of 3-methyl- 
butyl, 2-ethyl-hexyl orthoph0sphoric acid could 
75 n0t have been predicted from the antioxidant 
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effects obtained from the use of saturated ali- taining our new addition agents, such as greases 
phatic primary aliphatic amine salis of 3-methyl-. and the like. Furthermore, in such composi- 
butyl, 2-ethyl-hexyl orthophosphoric acid. In tions, other ingredients such as pour point de- 
order to compare the antioxidant effects of the pressants, viscosity index improvers, extreme 
saturated and unsaturated aliphatic primary 5 pressure agents and the like may also be added. 
amine salis, the stearyl amine sali of 3-methyl- Resort may be had to such modifications and 
butyl, 2-ethyl-hexyl orthophosphoric acid was variations as fall within the spirit of the inven- 
prepared exactly as in Example I, substituting tion and the scope of the appended claims. 
stearyl amine for the oleylamine. The stearyl We claim: 
amine sali was a solid having an indefinite melt- l0 1. The compound: 
ing point of around 100 ° F. The stearyl amine [ o R 
sali in an amount of 0.7 Per cent by weight was 
then added to the same uninhibited lubricating 
off base described in Example III. The oil con- 
taining the additive had the following properties: 15 wherein 1% represents an nsaturated aliphatic 
Gravity: °API .......................... 28.3 radical selected from the group consisting of 
Viscosity, SUV: alkenyl, alkadienyl and alkinyl radicals. 
I00 ° F ............................. 1064 2. The compound of claim i, wherein 1% is 
210 ................................ 39.5 oleyl. 
Flash, OC: °F .......................... 345 20 3. A lubricant composition comprising a major 
Flre, OC: °F ............................ 390 amount of mineral lubricating off and a minor 
Corrosion test, ASTIVI D665-4OET synthetic amount, from 0.5 to 15 per cent by Weight on 
sea water, 140 ° F. steel rod: appearance__bright the mineral lubricating off, of the substantially 
Area rusted: per cent .............. 0 neutral addition salt of oleyl amine and 3- 
Oxidation test, ASTIV[ D943-4OET 203 ° F., 25 methyl-butyl, 2-ethyl-hexyl ortho phosphoric 
3 L. oxygen/hr.: acid. 
Time oxidized: hr .................. 1820 4. A lubricant composition comprising a major 
Neutralization No ................... 2.0 amount of a mineral lubricating off and a minor 
amount, sufflcient to stabilize the composition 
Comparing the effecks of the stearyl amine salt 30 against oxidative deterioration, of a compound 
with those of the oleylamine salt in Example having the formula: 
III, it mat be seen that although both salts are 
excellent corrosion inhibitors, the oleylamine sali 
is an unexpectedly much more powerful anti- ]c----(c])-o----o--cr----c] 
oxidant. Thus, only 0.2 per cent by weight of 35 
the oleyl amine sali (less than / the dosage of wherein 1% is the oleyl radical. 
the stearyl amine sali) increased the antioxi- 
dant stability from 1820 to 2550 hours, an in- HERSCHEL G. SNIITH. 
crease of 730 hours, or 40 per cent. And 0.5 per TROY L. CANTRELL. 
cent by weight of the oleyl amine sali (about /3 40 MARK L. HILL. 
less than the dosage of the stearyl amine sali) 
increased the antioxidant stability from 1820 to REFERENCES CITED 
3175 hours, an increase of 1355 hours, or 74 per The following references are of record in the 
cent. The marked increase in antioxidant file of this patent: 
potency of the unsaturated aliphatic primary 
 amine salis is obviously an unexpected bene- UNITED STATES PATENTS 
ficial property hot possessed by the saturated- Number Name Date 
aliphatic primary amine salis. 2,080,299 Benning et al ....... lIay 11, 1937 
While we have shown in the above examples, 2,268,608 McNulty et al ....... Jan. 6, 1942 
the preparation of compounded lubricating oils, :;0 2,371,851 . Smith et al ......... Mar. 20, 1945 
our invention is not limited thereto, but com- 2,387,537 Smith et al ......... Oct. 23, 1945 
prises all mineral off lubricant compositions con- 2,442,024 Smith et al ......... May 25, 1948 



